Objective: To examine the prevalence, correlates, and influences of male partner reproductive coercion (RC) and intimate partner violence (IPV) on unintended pregnancy (UIP).
I
ntimate partner violence (IPV) is a serious problem in the United States that is associated with adverse physical and mental health and poor reproductive health outcomes (Chisholm, Bullock, & Ferguson, 2017) . IPV is defined as physical, sexual, or psychological harm; stalking; and coercive tactics by a current or former partner or spouse (World Health Organization, 2012) . Coercive control is an important component of IPV. Recent results from the National Intimate Partner and Sexual Violence Survey demonstrated that 41.1% of U.S. women have experienced at least one form of coercive control by their intimate partners, such as being kept away from friends and families or control over access to money, during their lifetimes (Black et al., 2011) . Another form of coercive control is reproductive coercion (RC); RC may include pregnancy coercion, whereby a woman's partner threatens her with physical or psychological harm if she does not become pregnant. RC may also include birth control sabotage, actions that interfere with a woman's ability to use birth control (e.g., hiding or destroying pills, forcing the removal of an intrauterine device, or refusing to use a condom; American College of Obstetricians and Gynecologists [ACOG], 2013; Gee, Mitra, Wan, Chavkin, & Long, 2009; Miller et al., 2010) . More than 10.3 million U.S. women (9%) reported that they experienced RC in their lifetimes (Black et al., 2011) .
RC is strongly associated with abusive relationships, and teenagers and young women are especially vulnerable. Northridge, Silver, Talib, and Coupey (2017) examined the association between RC and IPV in high school-age young women and found that approximately 20% of respondents reported RC. In addition, participants who reported RC were nearly five times more likely to report IPV. Researchers also examined experiences of RC and IPV in collegeage women and found that experiences of RC were significantly associated with IPV (Katz, Poleshuck, Beach, & Olin, 2017; Sutherland, Fantasia, & Fontenot, 2015) .
Significant health complications are associated with RC and IPV. These include gynecologic disorders (e.g., chronic pelvic pain and recurrent vaginal infections; ACOG, 2012), increased risk of sexually transmitted infections and HIV (Chamberlain & Levenson, 2010; Jones et al., 2016; Teitelman, Tennille, Bohinski, Jemmott, & Jemmott, 2011) , pregnancy complications (e.g., vaginal bleeding, spontaneous abortion, and premature contractions; Han & Stewart, 2014) , and unintended pregnancy (UIP; Han & Stewart, 2014; Nikolajski et al., 2015) . In the United States, 45% of all pregnancies are unintended, and the highest rates of UIP occur in women between 18 and 24 years of age, women who are cohabitating but not married, women living in poverty, and Black and Hispanic women (Finer & Zolna, 2016) . UIP is associated with an increased risk of adverse outcomes in mothers and infants, including poor maternal mental health, delayed initiation of prenatal care (Cheng, Schwarz, Douglas, & Horon, 2009) , preterm birth, and low birth weight (Shah et al., 2011) .
Few researchers have examined the influence of IPV and RC on the risk of UIP. In a large sample of women (N ¼ 1,278) between the ages of 16 and 29 years, Miller et al. (2010) found that IPV and RC were associated with nearly twice the risk of UIP. Similarly, Jones and colleagues (2016) found that RC was associated with an increased risk of UIP among a large sample (N ¼ 2,228) of adolescent and young women (adjusted odds ratio ¼ 1.12; 95% confidence interval [CI] [1.04, 1.20]). It should be noted that participants in these studies were not recently pregnant, so recall bias is a potential issue. Nonetheless, extant research findings suggest that experiencing RC or IPV is associated with UIP, and certain sociodemographic characteristics place a woman at increased risk.
Our comprehension of the associations among RC, IPV, and UIP is largely limited to small community-based samples. Therefore, the purpose of our study was to advance our understanding of the associations between RC and IPV and their association with UIP among women who recently gave birth through the analysis of population-based data. (CDC, 2017) .
Methods
Participating states draw a stratified sample of 100 to 250 new mothers every month from the current birth certificate files. High-risk populations, including teenagers, women from minority groups, and women with low levels of education, are oversampled. Data are collected via a paper survey mailed to new mothers approximately 3 months after birth. Multiple follow-up attempts are made by mail. If attempts via mail are unsuccessful, the survey is administered via telephone. Questionnaires completed more than 9 months after the birth are not included because of the potential for recall bias. Per CDC protocol (CDC, 2015) starting with the 2007 data, the minimum acceptable overall weighted response rate for analysis of PRAMS data is greater than or equal to 65%. Additional information about the survey is available in the PRAMS model surveillance protocol (CDC, 2015) . The University of Virginia Institutional Review Board for Social and Behavioral Sciences reviewed the study protocol and classified the study as exempt human participants research because of its use of publicly available, deidentified surveillance data. [2012] [2013] [2014] [2015] , and no states asked these questions about abuse to women younger than 17 years of age. The six states all met the minimum weighted response rate threshold of 65% for release of their data.
Of the total 20,753 potential participants from these six states, 501 women (2.41%) were excluded because data were missing on IPV or RC; the result was a final sample of 20,252 participants. To understand the associations between IPV and RC, we created the following four groups: participants who reported RC only, participants who reported IPV only, participants who reported RC and IPV, and participants who reported neither RC nor IPV (see Figure 1 ). These same four groups were then used to examine the associations of IPV and RC with UIP.
Measures
PRAMS data include items about physical IPV within 12 months before pregnancy or during pregnancy and RC that led to the index pregnancy. Specifically, participants are asked if they were "pushed, hit, slapped, kicked, choked, or physically hurt in any other way by a current or ex-husband or partner" within 12 months before pregnancy, during pregnancy, or during both time periods. Participants who answered yes to the IPV question at any time point were labeled as reporting IPV.
With regard to RC, participants were asked if their partners, including current or ex-husbands, "tried to keep them from using birth control and getting them pregnant when they did not want to." Participants who answered yes to the RC question were labeled as reporting RC.
We created the dichotomous variable of UIP from two items. First, a positive response to UIP was constituted if a woman answered the question "How do you feel about becoming pregnant?" with "I wanted to be pregnant later" or "I didn't want to be pregnant then or at any time in the future." UIPs also included pregnancies that were classified as mistimed by 2 years or more in accordance with the National Survey of Family Growth's definition of UIP. Since the 1970s, the National Survey of Family Growth has been used to measure the prevalence of UIP in the United States, and it is used to determine UIP targets for Healthy People reports (Mosher, Jones, & Abma, 2012; Santelli et al., 2003) .
Demographic characteristics, including maternal age, race/ethnicity, education, and marital status, were acquired from birth certificate data, whereas income data were obtained through a core PRAMS question.
Data Analysis
Because Reproductive Coercion, IPV, and Unintended Pregnancy use of SAS version 9.4 and were weighted to represent all participants who gave birth to live infants within each state, adjusting for sample design, noncoverage, and nonresponse. Noncoverage refers to the inability of a survey to reach all of the target population, whereas nonresponse refers to the fact that some participants may provide no data while others may provide partial data. Adjustments for both noncoverage and nonresponse are necessary in population-based surveys to reduce the possibility that the survey estimates could be biased in some way.
Sociodemographic characteristics were presented by weighted percentages for each of the four groups. We tested the potential differences in the demographic data by experiences of IPV and RC using chi-square analyses. We used logistic regression to examine the association between IPV and the odds of RC and the association of RC and IPV experiences with the odds of having UIP. The significance level was set at p < .05.
Results

Sociodemographic Characteristics by IPV and RC Exposure
Sociodemographic data of the participants are shown in Table 1 . Approximately 2.7% (n ¼ 600) of participants reported IPV, 1.1% (n ¼ 285) reported RC, and 0.3% (n ¼ 62) reported both IPV and RC. Participants less than 30 years old were at greater risk of RC and IPV than participants 30 years and older (p < .0001). Participants who experienced IPV were more likely to be Black or Hispanic (23.8% and 26.1%, respectively) compared with participants who experienced neither RC nor IPV, whereas only Black participants were more likely to experience RC (29.0%). Other sociodemographic characteristics associated with experiencing RC or IPV included less than a high school education (p < .0001), single marital status (p < .0001), and a household annual income less than $22,000 (p < .0001; see Table 1 ).
RC and IPV
We used logistic regression analysis to estimate the odds of experiencing RC by IPV exposure (see Table 2 ). In unadjusted analysis (Model 1), participants who experienced IPV had more than 11 times greater odds of having experienced RC compared with their nonabused counterparts (odds ratio [OR] ¼ 11.78, 95% CI [7.26, 19.11] ).
In Model 2, adjusted for maternal age, education, marital status, income, and race, the effect of IPV on RC was attenuated but remained significant with an approximate eightfold increased odds of experiencing RC by IPV experience (adjusted odds ratio ¼ 7.98, 95% CI [4.68, 13.59]).
Experiencing RC and IPV and UIP
The odds of UIP after RC and IPV are presented in 
Discussion
Our findings advance our understanding of the associations between RC and IPV and their associations with the risk of UIP in a populationbased sample of women who recently gave birth. Although the prevalence of IPV and RC in PRAMS data was lower than in other studies (Alhusen, Geller, Jellig, Budhathoki, & Decker, 2018; Black et al., 2011; Gee et al., 2009; Miller et al., 2010) , our findings are consistent with other research results that indicate that the prevalence of RC or IPV is higher among women who are younger, are single, have less than a high school education, and are of low socioeconomic status (Abramsky et al., 2011; Grace & Anderson, 2016; Silverman et al., 2011) . Similarly, we found that women who identified as Black or Hispanic were at heightened risk of IPV, yet Hispanic women were not at increased risk of RC, which is consistent with other research (Holliday et al., 2017) .
The other important finding in our study was that RC was significantly associated with an increased risk of IPV. This finding is consistent with previous community-based research on the co-occurrence of RC and IPV in women during pregnancy and the postpartum period (Clark, Allen, Goyal, Raker, & Gottlieb, 2014; Gee et al., Participants who reported intimate partner violence were nearly eight times more likely to report reproductive coercion.
Samankasikorn, W., Alhusen, J., Yan, G., Schminkey, D. L., and Bullock, L.
2009; Grace & Anderson, 2016; Miller et al., 2007; Moore, Frohwirth, & Miller, 2010) . Similar to IPV, RC is a behavior that is used as a method to maintain power and control over another individual. Although all women affected by IPV may not experience RC, RC should be recognized as violence because it undermines an individual's ability to make autonomous decisions (ACOG, 2013; Fay & Yee, 2018) .
We hypothesized that women who experienced RC and IPV would have an increased risk of UIP. ¼ 20,252) were from an unweighted sample distribution. b Percentages were weighted to account for survey oversampling, noncoverage, and nonresponse. Reproductive Coercion, IPV, and Unintended Pregnancy Although this relationship was significant in univariate models, after adjusting for key sociodemographic characteristics, the relationship was no longer significant. Our findings are in contrast to several previous studies. Miller and colleagues (2010) found that one third of women who reported IPV also reported RC, and IPV and RC together were associated with an approximate twofold increased risk of UIP. In another study, women who experienced recent RC were 1.79 times more likely to report UIPs within the past year (Miller et al., 2014) . Similarly, women who reported RC and had histories of IPV were two times more likely to experience UIPs than women without such histories (Miller et al., 2014) . Jones and colleagues (2016) studied the associations of IPV, RC, and UIP among adolescents (ages 16-19 years, n ¼ 841) and young adults (ages 20-24 years, n ¼ 1,387) and found that 15% of adolescents and 11% of young adults reported recent IPV and 7% of adolescents and 6% of young adults reported recent RC. However, they found that only participants who experienced RC were at increased risk of UIP. Rosenbaum, Zenilman, Rose, Wingood, and DiClemente (2016) found that young African American women of low socioeconomic status who cohabitated with abusive partners were significantly more likely to report RC and UIP.
Taken together, these findings are in contrast to our findings. We hypothesize several reasons for these differences. First, IPV in PRAMS is limited to physical abuse only. However, physical abuse as opposed to other forms of abuse is most commonly associated with RC and UIP Rosenbaum et al., 2016) . Furthermore, the assessment of RC in PRAMS is limited to birth control sabotage. RC is broader than the question asked in PRAMS and, along with birth control sabotage, includes pregnancy coercion and control of pregnancy outcomes through coercion or threats (ACOG, 2013; Chamberlain & Levenson, 2012; Silverman & Raj, 2014) . Also, our findings are limited in that a relatively small number of women reported RC only or RC and IPV combined. In PRAMS, the question regarding RC was initially admitted into the set of standard questions during Phase 7 and chosen by few states. We strongly recommend that all 
Limitations
Because of the PRAMS protocol, women younger than age 17 years were not asked RC and IPV questions. Therefore, the results of our study cannot be generalized to this age group. Because of the large sample size and the prevalence of variables of interest were low, the interpretation of the true prevalence should be focused on the 95% CIs, which provide a range of plausible values for the true value. However, if the variables of interest were underreported, then the 95% CIs could be biased.
Implications for Practice
Our findings highlight the association of IPV and RC among a population-based sample, although inferences of causality are limited by the crosssectional nature of the data. An important first step in addressing RC includes screening. ACOG released a practice bulletin in which the associations between RC and adverse reproductive health outcomes are highlighted. Given these links, ACOG provided examples of screening questions to be incorporated into prenatal care (i.e., at the initial prenatal visit, at least once per trimester, and at the postpartum checkup). Examples of these questions include "Has your partner ever tried to get you pregnant when you did not want to be pregnant?" and "Are you worried your partner will hurt you if you do not do what he wants with the pregnancy?" (ACOG, 2013). Screening for IPV or RC should be done in a private area where a woman feels secure to disclose her experiences without fear or interference from her partner. Screening for IPV and RC may be challenging for providers, so additional training should be considered to enhance providers' competencies and confidence in approaching women with these inquires and counseling women who experience RC or IPV. In addition, because women may not disclose IPV or RC at the first screening, screening should be repeated during subsequent visits. There is a significant need for further research on RC and its influence on adverse maternal outcomes. This includes research to better understand the prevalence, risk factors, and outcomes associated with RC. Much of the research to date has been limited to communitybased samples, including samples of women presenting for IPV-related services. Finally, research is needed to understand the influence of RC on pregnancy and birth outcomes to inform the development of evidence-based interventions aimed at mitigating the effects of RC on maternal and child health.
Conclusion
RC and IPV are significant issues that often result in UIP. Women at greatest risk for RC and IPV are usually young, of low socioeconomic status, single, and of minority race/ethnicity. Given the myriad negative sequelae associated with RC and IPV, pregnant women should be screened not only for physical violence but also asked about RC to optimize pregnancy outcomes and, ultimately, reduce the rates of UIP in the United States.
their guidance and provision of the 2012-2015 Pregnancy Risk Assessment Monitoring System data.
